ABSTRACT
INTRODUCTION

60
The software, Safety Analyst, and the Highway Safety Manual (HSM) are two state-of-the-art 
66
Safety Analyst integrates the analytic methods of the HSM Part B to identify and manage 67 site-specific improvements for highway safety. In addition, Safety Analyst enables data input 68 using a file import or a database-to-database mapping approach. With these tools and modules in mind, Figure 1 illustrates the conceptual framework for the 150 proposed Visualization System.
Input data
152
For input, Safety Analyst requires characteristics data for crashes, traffic and roadways, and/or 153 ramps, and/or intersections. Each crash location has to be mapped to the location of a roadway 154 segment, a ramp, or an intersection. Safety Analyst requires mapping to be based on one of four 155 location reference systems: the Route/County/Milepost, the Route/Milepost, the 156 Section/County/Distance, or the Section/Distance (13). As mentioned earlier, Safety Analyst has 157 two methods to import data, file import and database-to-database mapping. The file-import 158 method supports extensive markup language (xml) and comma separated value (csv) file 159 formats. The database-to-database mapping method requires a database in a relational database 160 management system. In addition, the database has to exist in a format supported by Safety and ramp sites are displayed as a line shape, using 'begin' and 'end' mileposts of the segment.
228
The user can zoom in or select the specific site by clicking the balloon icons. Once the site is 229 selected in Google Maps, the corresponding row is highlighted of the site in an adjacent table   230 section.
231
The second tab generates bar charts for various safety performance measures, such as 232 observed, predicted, and expected crash frequencies ( Figure 5 ). In addition, the user can select The proposed Visualization System needs to be further developed to enable capabilities 311 to support all the modules in Safety Analyst using the ArcGIS interface. In addition, concepts 312 used by CARE, such as a sliding window to depict crashes (11), can be borrowed to enhance the 313 display features of the Visualization System. This sliding window will provide observed, 314 predicted, and expected crash frequencies, which are vital safety performance measures that 315 should be considered for the management and analysis of traffic safety. 
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